MTH 204 Name: Keb)zLi

Fall 2008
Exam 2 Section: @ or C (circle one)

Read the directions carefully.

Write neatly in pencil and show all your work
Please do not share calculators during the test.
Each question is worth 20 points
DO NOT USE Decimals on any intermediate step.
The last page contains your Laplace tables.

If you have trouble during the test, feel free to ask me for
help.



Score:

1. Consider the differential equation XY"-2Xy'+2y = X’ cos(x).

a. Classify the differential equation by order, linearity, type of coefficients, and state whether or
not the equation is homogeneous. .
2nd \:>r--c:h:.r-j liu,ou-_, va.t-tobto. coe.-F'-G‘c I e.n+s, non homOSQneous
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b. What method(s) can you use to solve this equation?

VoPr
c. Solve the equation for the interval X > 0.
L Se\ve x? “-2&5'-1-2 =0
Assume Y(x) = xM =) y" T_m"-(- ("2""
=>m=l2
= Mnix) = G X+ Cz_f'
‘2‘\,\‘1(*‘&"1..3 =} X x*| - 252 - x> = X
S
3, Std foem: 5"..2,:‘5\ +z,(’-\{ = X CoS(x)

4 Assume No=u,y +uUsta

Ym+ 2] =(m-1{m-2)=0

\\su 'le.\S ;n \IP
o. Cramer's PuLQ_ \
Wiz 0 |2 oeste) = = Wi - xcos
Xcos(y T Wy, )
W, = \ﬁ. fmsm =xFcosix) = u, = W, = casld
\t\\(\f,ﬁt\

7 Irbegradea P9 el
= - {ycosddR = - X8ia(x) *J&\nb&\d&
W) = = fxe == xSinl0) - cost) +XK

Uy () '-'-fcos(x)dx = ginlx) +X, AOA)E = - XCos(x)
=>yp = ~(x&inld+Cos()A + (SInA)XT =7 B0 e bsorbed
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2. A spring with a 4 kilogram object hangs vertically at equilibrium. A force of 40 Newtons
applied to the spring is known to stretch it 2 meters. The surrounding medium exerts a damping
force proportional to the velocity of a body moving through it, and it is known that a velocity of 4
meters per second results in a damping force of 36 Newtons. Att =0, the object is 3 meters
above equilibrium position and then released with an downward velocity of 2 meters per second.

Also, assume there is an external force acting on the spring given by f(t) = 12sin(yt).
a. Set up, do not solve, the IVP describing this motion.
m=4
Fa=Ks => H0=2K
=>K=20
=By =y 3e=4p
=5 B:ﬁ

%Lo} =-3
g'(oy=2

b. Rewriting the above spring-mass problem as a circuit problem, give the inductance, resistance,
capacitance, and impressed voltage. Make sure you carefully label each term.

¢ +Ry'+ g =EL)

L= 4K E&)= 2sin(rt) V
R=90n

C=35f

¢. Now remove the damping force. For what value ofy does resonance occur?.
?Q&aﬂmm DWW =Y
y"+20y=0 = g'+Sy=o , yw=e™
=> r++3=0
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3. Consider the differential equation ym_sy“ 2¢"" + 3e ..
a. Classify the differential equation by order, linearity, type of coefficients, and state whether or
not the equation is homogeneous. .
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b. What method(s) can you use to solve this equation? What are the potential drawbacks to each
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c. Find a particular solution (you may find the identity a> - b> = (a - b}a® + ab+ b?)
useful).
S 3-8y =0, ydze
=) e?zs[ra" %] =0 = (e-2){rt+20H Y=o

rz-2% '-';-l-{-(\)(ﬂ_:l' :-Zﬁzﬁﬁ = -1'1'@1: 3 rz2

— 3 z |
7 AR = ety & e cos({Et) » G Sin({Et)]
2. Rocts of glt): r=2,|
3 Char £ for gty (e-2)(e-D=0
41 Ann: “D-2rD 1)
S CD"%CD-OCTﬁ-'E)s: CI}-'Z.)CD‘I\g&) =0
b ylyzert =y (- TY(r-1Yr3-8)=0
ﬁr:Z}-l‘tELJ\,z . .
=yl z g et oY ¢ cas(EH) reasinliB ] + ¢y e rgte®
A gp=Agt4Bret yp' = Aet+4Bet r B
59\ = het +Be?t ZB‘EGZ-L d’(‘;l: Ae"f.. +12Re%" +gB.be7.‘b

(LAY

%, MUC! yp = 8yn= (A-8A)eY + (BB Let 4 (2 Re2®
S—Pa " == Thet +12Be*® = 2021 436k
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4. Find the inverse Laplace transform of the following:

[(s- 2)

a. F(S) =

fey = iFCSBE =J’"i§1“{§ﬂ
S

R RIS

=t-2t*+243
3

b G(8) = S-—f = A + BSj—_C -2 A+ 283
As-D°+2) o (s-pi+2 S (s-NF+2

8-6 = Alts-N+2 14+ R*+(x
S=0 =5~ = 3A => Az-2
e:\’5"'||-=='>7--§ -2(2))+B+c = +CC--I
=== ==26)+BC =>pRp-C=
e+ TE=G =>R=2,(="3

= e = 2L {4 a"“_s_-_%;

(s~ l)"-l-?.
=241 + 2 _,L-r""f'
Gl fif‘;“:?ﬁ ffts-ﬂ‘*@
e TR
S"‘+(E) s> 8| ﬁ ':._,‘_(E_) g->8-1 '
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5. Considerthe IVP Y +¥ = ﬁ(t - '2“1 +8(t- ) subject to y(0) = 1 and y'(0) = 0.

a. Solve the IVP.

§ la}(e—l'ke. mela.cn.
B3+ L1y = Jfgt I,E)}nf{ te-mJ
(s"Y(s\ - syl - 3(6)] Vis) = g =84 "
SN =S+ e B8 4 o g ©

2. Find Y(s) -Ts _-Ws
YCSX';_Sf__-e-e +e ~_$_.+e F(s)-\-e *Fs)
STl g4l g4l gra4l
where Fsy= L

S341
3 Find &)
Fley = ;f"fF(sBE = Sin{t)
4. Find ()

Y =y i= " fsnﬂg““cf—lié F(s)i-\';f[[ F(s)j

= Coglk)+ (4 -T CV\UE-T\+ £le-TiUE-T)
= Cos{t)~ cog L-l:)bLH;‘-‘I } = Sin ) Ut =)

Coslt), 0et 4
iC.OSL‘t\ Cos(t)= O, 1‘-{;4.11

coslt) —coslt)-sinlt) = -gin 1),  t2T

b. Graph ().
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Bonus (10 points):
a. Find the annihilator of the smallest order for the function

g(x) = 3x% - 14xe®* + 10c0s(2x) + e* sin(x).

Roots! r:OJOIOI?‘IZJtZ':‘) EX
Char Bq: r3(c-2)*(r*+ D (r=N*+1]=0
Ann D -2 D+ [(D-1Y2+1(]

b. Use the Heaviside function, W(t - &) | to rewrite the piecewise function

t, O0<t<l
f(ty=qt+1, 1<t<2
2 t22

in a8 more compact form.

T Tty - U o e ey - U B2

C 4 (- Ul + (2 U
=4 4wl - (B= k-2
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